Physiological role of NahW, the additional salicylate hydroxylase found in Pseudomonas stutzeri AN10.
The physiological role of NahW, the second salicylate hydroxylase of Pseudomonas stutzeri AN10, has been analysed by gene mutation and further complementation. When grown on naphthalene as a unique carbon and energy source, the nahW mutant showed a strong decrease in salicylate hydroxylase activity when compared with the wild-type strain, exhibited lower specific growth rates and accumulated salicylate in culture supernatants. Similarly, lower specific growth rates and salicylate accumulation were observed for the nahW mutant when growth on naphthalene supplemented with succinate or pyruvate. When P. stutzeri AN10 was grown in Luria-Bertani medium in the presence of salicylate, or was cultivated on minimal medium supplemented with salicylate as a unique carbon and energy source, an increase in the lag phase and a decrease in the specific growth rate were observed on increasing the salicylate concentrations, suggesting a plausible toxic effect. This toxic effect of salicylate was much more evident for the nahW mutant than for the wild-type strain. Complementation of the nahW mutant restored all growth parameters. These results indicate that NahW may have two functions in P. stutzeri AN10: (1) to improve its capacity to degrade naphthalene and (2) effectively convert the salicylate produced during naphthalene degradation to tricarboxylic acid cycle intermediates, preventing its toxic effect.